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Phase transitions

first order phase transition critical point
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Critical phenomena
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The critical point in dynamic systems
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Disoriented chiral condensates
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Chiral fluid dynamics
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Real time formalism - closed time path formalism

Im ¢

A
J Ret




Influence functional method

Slz, q] = Ss[x] + Sglg] + Stz ¢]



Influence functional method

reduced density matrix for the system variables
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Linear sigma model with constituent quarks
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Phase diagram of the linear sigma model with
constituent quarks
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(O. Scavenius, A. Mocsy, I. N. Mishustin and D. H. Rischke, Phys. Rev. C 64
(2001))



Classical equation of motion for the sigma field

expand Ss[o| — Ss[o’] +Stk[o, 0]
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Classical equation of motion for the sigma field

exp[—% fd4xfd4yAJ(x)I(x, y)Ao(y)]
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Classical equation of motion for the sigma field

fluctuations
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interaction between the field and the heat bath



Chiral condensate - lowest order
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Effective potential - lowest order
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Effective potential - lowest order
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Chiral condensate - first order
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Damping term # and noise ¢
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Equation of motion for the sigma field
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Damping term

nin 1/fm
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Choice of the damping coefficients

n1=22/fm and #2=20/fm
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Stochastic source term
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The equation of state

op(o, T)
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Initial conditions

energydensity in units of e0



Intensity of sigma fluctuations
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M = 22/fm



Intensity of sigma fluctuations - crossover
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Intensity of sigma fluctuations - critical point
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Fluctuations - critical point
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Intensity of sigma fluctuations - first order phase
transition
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Fluctuations - first order phase transition
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Larger damping?



Effective potential
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Relaxation of the sigma field
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Intensity of sigma fluctuations - crossover
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Intensity of sigma fluctuations - critical point

25

—_ —_ N
o (@] o

number of sigmas

(&)

O 2 4 o6 8 10 12 14 16 18
time in fm



Intensity of sigma fluctuations - critical point
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Intensity of sigma fluctuations - first order phase
transition
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Fluctuations - first order phase transition
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Summary & outlook
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